Summary. Anoestrous and ovariectomized sheep were treated with progesterone\x=req-\ containing implants or left as controls. Plasma LH concentrations were decreased by progesterone treatment (P < 0\m=.\025)and increased by ovariectomy (P < 0\m=.\001). When the ewes were treated with 0\m=.\25 \ g=m\ gLH-RH, the LH response was reduced (P < 0\m=.\025)in the progesterone-treated anoestrous ewes but not in the progesterone\x=req-\ treated ovariectomized sheep. These data demonstrate that low concentrations of progesterone, acting together with another ovarian hormone, can markedly reduce the pituitary response to a small dose of LH-RH.
Introduction
During the ovine oestrous cycle the lowest LH values occur during the mid-luteal phase . The ability of progesterone to alter LH levels in sheep has been shown to be responsible for timing the onset of the periovulatory events of the oestrous cycle (Baird & Scaramuzzi, 1976; Legan, Ryan & Peter, 1979) . Pituitary responsiveness to LH-RH has been reported to be reduced during the luteal phase of the cycle (Hooley et al, 1974 ) but others have not detected such a reduction (Symons, Cunningham & Saba, 1974;  Rippel, Moyer, Johnson & Mauer, 1974) and it has been suggested that progesterone decreases LH levels by acting at the hypothalamic level (Goodman & Karsch, 1980 (1969) . NIH-LH-S19 was used as reference material. Duplicate 200 ul plasma aliquots were assayed. The assay sensitivity was approximately 0-4 ng/ml and intra-and interassay coefficients of variation averaged 12 and 16%, respectively.
The highly specific antiserum GDN-337 (raised in sheep to 11 ß-hydroxyprogesteronebovine serum albumin) was used in the progesterone radioimmunoassay (Gibori, Antczak & Rothchild, 1977) . Plasma samples were extracted with hexane and not purified further. Assay sensitivity was 0-2 ng/ml (B/Bo~88%) and the within-and between-assay coefficients of variation were 14 and 20%, respectively.
Two LH and progesterone assays were conducted, the first contained the plasma samples from the 10 anoestrous ewes and the second had those from the 12 ovariectomized sheep. Data from these assays were initially statistically analysed separately in a split-plot design with sheep being considered whole units, time of blood sampling as subunits and pairs as replications. Data were then pooled and those from the 90-min pre-LH-RH injection period (10 samples per sheep) were analysed as a 2 2 factorial experiment in a split-plot design (treatment/error degrees of freedom = 1/18). Data obtained after LH-RH injection were analysed as a 2 2 factorial experiment using the total net area under the LH response curves.
Results
Plasma progesterone levels in the anoestrous and ovariectomized sheep treated with progesterone implants were similar and ranged from 0-2 to 1-1 ng/ml, but were generally undetectable in the control anoestrous and ovariectomized ewes. Although each pair of sheep was treated on different days, there was not a significant effect of pairs on LH concentrations. LH levels in the plasma samples taken before the injection of LH-RH were reduced (P < 0-025) by progesterone treatment (0-56 ± 0-08 ng/ml compared with 0-83 ± 0-17 ng/ml in anoestrous control ewes) and increased (P < 0-001) by ovariectomy (4-04 ± 0-59 and 5-75 + 0-53 ng/ml in the progesterone-treated and control ewes respectively). Treatment statistically significant. In progesterone-treated anoestrous ewes LH levels were increased by 5 min after LH-RH injection and reached net peak concentrations of 3-6 ± 0-5 ng/ml (peak LH level minus the value before LH-RH injection). LH values in the control anoestrous and progesterone-treated and control ovariectomized animals were elevated by 2-5 min after LH-RH injection and reached net peak levels of 9-5 ± 1-8, 14-7 ± 2-6 and 13-9 ± 3-0 ng/ml, (Cunningham, Saba & Millar, 1975 (Hooley et al, 1974; Reeves, Arimura & Schally, 1971 (Hilliard, Schally & Sawyer, 1971) , while Rippel et al (1974) (Goodman & Karsch, 1980 (Labrie et al, 1977) and in vivo (Greeley, Allen & Mahesh, 1975) . Progesterone treatment did partly reduce the post-castration rise in LH, as previously shown by Karsch, Legan, Hauger & Foster (1977) . Because 
